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share the same cellular telephone number (MIN). Data 
records at the MSC are modified to reflect the parent and 
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selection. An extension wireless telephone may interrupt a 
call in progress of another extension wireless telephone. 
Cellular telephones sharing a MIN may call each other using 
intercom extension numbers. 

12 Claims, 4 Drawing Sheets 




02/03/2004, EAST Version: 1.4.1 



U.S. Patent May 21, 2002 Sheet 1 of 4 



US 6,393,275 Bl 




(PRIOR ART) 

FIG. 1 



202 



200 



TID 



204 206 



208 



BASE 



CELI 
PH 



210 



BILLING 



212 



214 



SERVICE 1 



SERVICE 2 



SERVICE 3 



302 ^ 304 -O06 



(PRIOR ART) JJ7£ 2 

308-^ 310 SERVICE 2 



300 



TID 
PARENT 



BASE 



CELI 
PH 



BILLING 



SERVICE 1 



EXT 
SVC 



TID 
EXT1 



TID 
EXT2 



STATUS 



31 2-^ 314^ 316^ 31&-^ 



322 



320 



Z\ 



TID 
EXT 1 



342 



340 



TID 
EXT 2 



324 



BASE 



EXT 
PH 



TID 
PARENT 



STATUS 



344 



326 ~J 328 -^330 



7^ 



BASE 



EXT 
PH 



346^348-^ 350 



TID 
PARENT 



STATUS 



FIG. 3A 



302 -^ 304^306-^ 



308-^ 310-^ 



SERVICE 2 



300 



TID 
PARENT 



BASE 



CELI 
PH 



i 



BILLING 



SERVICE 1 



EXT 
SVC 



TID 
EXT1 



TID 
EXT2 



STATUS 



312-^314-^ 31 6^ 318—' 



362 



360 



TID 
EXT 1 



382 



380 



ZL 



TID 
EXT 2 



364 



BASE 



EXT 
PH 



TID 
PARENT 



STATUS 



384 



366 368 ^ 370 



BILLING 



SERVICE .3 



SERVICE 4 



372-" 374 



376 



BASE 



EXT 
PH 

386^ 



TID 
PARENT 



STATUS 



388^390 



BILLING 



392 



SERVICES 



394 



FIG. 3B 



02/03/2004, EAST Version: 1.4.1 



U.S. Patent May 21, 2002 Sheet 2 of 4 US 6,393,275 Bl 



402 



400 



404 



CELL 



TID 



450 





r 454 


r 456 


r 458 


CELL 


TID 


TID 


TID 


PHI 


PARENT 


EXT 1 


EXT 2 



(PRIOR ART) 

FIG. 4 



FIG. 5 



EXT 1 



MMSC 



C 



IN USE WITH 
3D PARTY CALL 



REPLY "LINE IN USE" 

AND INQUIRE IF 
INTERRUPT DESIRED 



615 



INTERRUPT 
NOTICE 



625 



^600 



r 



630 



ACCEPT 
INTERRUPT 



PLACE 3D PARTY 
ON HOLD 



CONNECT 
CELLULAR TELEPHONES 



FIG. 7 A 



800 



^ r 



802 



804 



CELL 
PH I 


TID 
PARENT 


INTERCOM 

■r 


806 
810. 


TID 
EXT1 


INTERCOM 
m t 


TID 
EXT2 


INTERCOM 
"3" 



„ 808 
812 



EXT 2 



605 



(UNUSED] 

ATTEMPT 
LINE USAGE 



620 



REQUEST 
INTERRUPT 




FIG. 8 



02/03/2004, EAST Version: 1.4.1 



U.S. Patent May 21, 2002 Sheet 3 of 4 



US 6,393,275 Bl 



( INCOMING CALL Y 







USE INCO 
TO LC 
ASSOCIAT 


MING MIN 
)OKUP 
ED ESNS 



YES 



© 



500 



,502 



NO 



504 -/ 



FIG. 6A 



} 




CONVENTIONAL 
CALL SETUP 


( DC 


neJ) 




Select first 

TEL. SET 



r 520 



522 



ATTEMPT CALL SETUP 
WITH SELECTED TEL. SET 

1 r 524 

NO/ RECEIVED V YES 



m/ RECEIVED \ 
[~X RESPONSE ? / 

' — ZZ3 

NO / PREDETERMINED \ 




r 526 

predetermine"Pv_yes_ 
time elapsed ? / 



YES 




t 

ANY UNTRIED \ NO 
TEL. SETS ? X — 



1 



SELECT NEXT 
TEL. SET 



J" 



528 
( DONE ) 



V- 530 



I 



r 532 



COMPLETE CALL TO 
RESPONDING TEL. SET 



(mf) FIG. 6C 



1 



r 



510 



SIMULTANEOUSLY 
ATTEMPT CALL SETUP 
WITH ALL TEL SETS 



> 



r 



512 



RECEIVE RESPONSE 
FROM ONE TEL. SET 
\ r514 



COMPLETE CALL TO 
RESPONDING TEL SET 



i ^516 



RECEIVE RESPONSE 
FROM ANOTHER TEL. SET 

\ 



518 



'LINE IN USET 



( DONE ) 

FIG. 6B 



£540 



GENERATE AND 
DELIVER AUDIBLE 
MENU TO CALLER 

I r 542 

RECEIVE / 



SELECTION 
I 



TRANSLATE 
SELECTION TO 
TEL. SET 



r 544 



CONVENTIONAL 
CALL SETUP 

( DONE ) 

FIG. 6D 



y 546 



02/03/2004, EAST Version: 1.4.1 



U.S. Patent May 21, 2002 Sheet 4 of 4 US 6,393,275 Bl 



MMSC 

ft 









- 650 


DROP 3D PARTY 



< 



EXT 1 



EXT 2 

13) 



645 



DISCONNECT 



LINE USAGE 



FIG, 7B 



MMSC 



RECONNECT 
3D PARTY 



> 



675 



(UNUSED} 



665 



< 
( 



660 



ENTER TELEPHONE 
NUMBER 



CALL IN 
PROGRESS 



666 



EXT 1 



EXT 2 

ft] 



FIG. 7C 



c 



Jl 



670 



DISCONNECT 



IN USE WITH 
3D PARTY CALL 



r 680 

3 



(UNUSED^ 



681 



MMSC 



BRIDGE 3D PARTY 
ONTO CONNECTION 



690 



FIG. 7D 



< 




Jl 



685 



ETRIEVE 3D PARTY 
FROM HOLD 



IN USE WITH 
CONFERENCE CALL 



r 695 



EXT 2 

® 



IN USE WITH 
CONFERENCE CALL 



r 696 



02/03/2004, EAST Version: 1.4.1 



US 6,3* 

1 

CELLULAR EXTENSION SERVICE USING 
SINGLE LINE AND MULTIPLE CELLULAR 
TELEPHONE SETS 

BACKGROUND OF THE INVENTION 

The present invention relates to wireless communication 
services, and, more particularly, is directed to enabling one 
cellular telephone to appear to be an extension of another 
cellular telephone. 

Presently, a cellular telephone line is associated with one 
cellular telephone set, whereas a wire line can be associated 
with plural telephone sets. Consequently, cellular telephone 
users, both commercial and residential, arc precluded from 
advantages available to wire line users having wire line 
extension phones such as the convenience of rapid dialing 
between extension telephone sets and cost savings due to 
aggregating usage. 

A regulation of the Federal Communications 
Commission, 47 C.F.R. § 22.919, prohibits tampering with 
an electronic serial number (ESN), which is the unique 
identifier of a cellular mobile transmitter. In other words, it 
is illegal to provide a cellular extension telephone by alter- 
ing the ESN of a first cellular telephone to be the same as the 
ESN of a second cellular telephone. 

SUMMARY OF THE INVENTION 

In accordance with an aspect of this invention, a method 
of and a system for configuring cellular telephones to share 
a cellular telephone line number are provided in which one 
of the cellular telephones is defined as a parent and the other 
cellular telephones are defined as extensions. 

Identification information for the extension cellular tele- 
phones is included in a data record associated with the parent 
cellular telephone, and identification information for the 
parent cellular telephone is included in data records respec- 
tively associated with the extension cellular telephones. 

A data record associates the shared cellular telephone line 
number with the parent and extension cellular telephones. 

A call is set up to a cellular telephone line number having 
a plurality of associated cellular telephones, by using the 
cellular telephone number to obtain information identifying 
the plurality of associated cellular telephones, and delivering 
call setup signals to at least two of the associated cellular 
telephones. The call setup signals are delivered simulta- 
neously or sequentially. 

Alternatively, a call is set up by delivering an audible 
menu signal to the caller, translating a response signal 
received from the caller to a selected one of the cellular 
telephones associated with the cellular telephone line 
number, and delivering a call setup signal to the selected 
cellular telephone. 

A first cellular telephone interrupts a call in progress of a 
second cellular telephone sharing a cellular telephone line 
number with the first cellular telephone by having a central 
facility receive an interrupt request signal from the first 
cellular telephone, produce an interrupt notice signal, and 
transmit the interrupt notice signal to the second cellular 
telephone. 

A first cellular telephone places a call to a second cellular 
telephone sharing a cellular telephone line number with the 
first cellular telephone by having a central facility receive an 
intercom extension number associated with the first cellular 
telephone from the second cellular telephone, and deliver a 
call setup request to the first cellular telephone. 

It is not intended that the invention be summarized here 
in its entirety. Rather, further features, aspects and advan- 
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tages of the invention are set forth in or are apparent from 
the following description and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 FIG. 1 is a diagram of a cellular communication system; 
FIG. 2 is a chart depicting a conventional data record for 
a cellular telephone line; 

FIGS. 3A and 3B are charts each depicting data records 
for a cellular telephone line and its cellular extension lines; 
10 FIG. 4 is a chart depicting a record of a conventional 
index showing a cellular telephone line number and its 
associated cellular telephone; 

FIG. 5 is a chart depicting a record of an index showing 
a cellular telephone line number and its associated cellular 
telephones according to the present invention; and 

FIGS. 6A-6D are flowcharts depicting a call setup to a 
wireless telephone number having multiple wireless tele- 
phone sets associated therewith; 
20 FIGS. 7A-7D are flowcharts depicting a cellular exten- 
sion interrupt attempt; and 

FIG. 8 is a chart depicting a table of intercom extension 
numbers maintained at the MISC. 

DETAILED DESCRIPTION OF THE 
25 PREFERRED EMBODIMENTS 

According to the present inventive technique, multiple 
cellular telephones, each having a unique identifier, function 
in a configuration of parent telephone and extension tele- 
3Q phones in accordance with data records in a communications 
system. As used herein and in the claims, cellular refers to 
a wireless communication service between a customer and a 
communication network, such as Personal Communications 
Service (PC's). 

35 Referring now to the drawings, and in particular to FIG. 
1, there is illustrated a conventional cellular communication 
system including mobile switching center (MSC) 100 hav- 
ing processor 107, communications interface 104, storage 
105 for storing data records and memory 106 for holding 

40 data records currently in use by MSC 100, base stations 110, 
120, and cellular telephones 112, 114, 122. MSC 100 
maintains data records for a plurality of cellular telephone 
lines and their corresponding cellular telephones. Base sta- 
tions 110, 120 are assumed to have minimal or no data 

45 record storage capability, although in other embodiments, 
base stations 110, 120 maintain data records for the cellular 
telephones associated therewith. Communications interface 
104 provides communication signals to base stations 110, 
120 for transmission to cellular telephones 112, 114, 122. 

50 Cellular telephones 112, 114, 122 include a memory 
containing a unique terminal identifier (TTD) referred to in 
the United States as an electronic serial number (ESN). 
Alternatively, cellular telephones 112, 114, 122 may each be 
adapted to receive a removable card which electronically 

55 provides a unique TID, as defined in, for example, ITU 
standard E.212. 

FIG. 2 shows a conventional data record 200 maintained 
by MSC 100 for cellular telephone 112, including the 
following fields: terminal identifier (TID) or ESN 202, base 

60 station 204, cellular telephone line number or mobile iden- 
tification number (MIN) 206, billing information 208, and 
information for each service for which cellular telephone 
112 has subscribed, such as call waiting, call forwarding, 
caller ID and so on, represented as services 210, 212, 214. 

65 Base station field 204 represents the designator used by 
MSC 100 to indicate the base station with which cellular 
telephone 112 is associated, for example, base station 110. 
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Cellular telephone line field 206 indicates the ten digit 
directory line number or MIN associated with cellular 
telephone 112, for example, "(212) 123-4567". In FIG. 2, 
ESN field 202 is the index (first) field of a record; however, 
in some embodiments, MIN field 206 is the index field of a 
record. 

Billing information field 208 represents which customer 
should be charged for usage associated with cellular tele- 
phone 112. 

As known to one of ordinary skill in the art, service fields 
210, 212, 214 contain information identifying the particular 
service, appropriate predefined information, sometimes 
referred to as profile information, and real time status 
information, as needed. 

To practice the inventive technique, MSC 100 is modified 
to accommodate richer data records than data record 200, 
enabling multiple cellular telephones to use the same cellu- 
lar telephone line. Modified MSC 100 is henceforth referred 
to as MMSC. 

FIG. 3A shows parent data record 300 and extension data 
records 320, 340. Fields common to data records 300, 320, 
340 and data record 200 are not described for brevity. Data 
records 300, 320, 340 arc associated with cellular telephones 
112, 114, 122, respectively. 

Data record 300 includes TID field 302 representing the 
TID for cellular telephone 112. Data record 300 includes 
cellular extension service information, indicated by the 
double line box labeled "SERVICE2", including the follow- 
ing fields: cellular extension service identifier 312, extension 
TIDs 314, 316 and status information 318. In one 
embodiment, cellular extension service identifier 312 
includes information identifying data record 300 as the 
parent of other extensions; in another embodiment, MMSC 
uses the fact that a standard telephone number is present in 
cellular telephone line field 306 to determine that cellular 
telephone 112 is a parent of other extensions. Extension TID 
fields 3 14, 316 represent the TIDs for the cellular telephones 
designated as extension telephones by the customer having 
cellular telephone 112; fields 314, 316 may be considered as 
representing pointers to data records 320, 340. While two 
extension cellular telephones are accommodated in data 
record 300, it will be appreciated that one or more than two 
cellular telephones may be similarly accommodated. 

Data record 320 includes TID field 322 representing the 
TID for cellular telephone 114. However, instead of a 
cellular telephone line number, data record 320 includes 
extension telephone field 326 identifying cellular telephone 
114 as a cellular extension telephone, TID field 328 repre- 
senting the TID of parent cellular telephone 112, and status 
information 330. TID field 328 may be considered as 
representing a pointer to data record 300. 

Data record 340 includes TID field 342 representing the 
TID for cellular telephone 122, and is otherwise similar to 
data record 320. 

A conventional line usage attempt is described in U.S. Pat. 
No. 5,541,977 (Hodges ct al.), the disclosure of which is 
hereby incorporated by reference. 

Conventional authentication processing requires only that 
there be a unique ESN for each telephone set, and does not 
rely on a one-to-one correspondence between a MIN and an 
ESN. Consequently, use of extension cellular telephones as 
described herein can be accomplished without modification 
to existing authentication procedures and equipment. 

During a line usage attempt of, for example, extension 
cellular telephone 114, MMSC uses TID field 328 to access 
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data record 300. MMSC checks that the TID for cellular 
telephone 114 is included in the extension service informa- 
tion of data record 300; in this example, MMSC checks that 
TID field 314 contains the TID for cellular telephone 114. If 
the TID of the cellular telephone attempting line usage is not 
in data record 300, line usage is denied. If line usage is 
granted, MMSC arranges for the call involving cellular 
telephone 114 to effectively inherit billing information 208 
and service information 310 of cellular telephone 112. 

If a cellular telephone set attempting to use a cellular 
telephone line is a visitor, that is, its home MSC is other than 
MMSC, conventional visitor location register procedures are 
used by MMSC to accommodate the visiting cellular tele- 
phone set. 

If one of cellular telephones 112, 114, 122 is a visitor at 
another MSC, then MMSC serves as its home MSC. In one 
embodiment, MMSC performs only conventional authenti- 
cation processing, so it is possible for two or more of cellular 
telephones 112, 114, 122 to be simultaneously communicat- 
ing with respectively different third parties. In this case, it 
appears that multiple cellular telephone lines are available to 
the cellular telephones sharing a cellular telephone line. In 
another embodiment, during authentication processing for a 
visiting one of cellular telephones 112, 114, 122, MMSC is 
modified to also check whether any of the cellular tele- 
phones sharing the cellular telephone line with the visiting 
cellular telephone are in use; if so, usage is denied to the 
visiting cellular telephone. In this case, the concept of a 
shared cellular telephone line is strictly enforced. 

FIG. 3B shows parent data record 300 and extension data 
records 360, 380. 

Fields previously described are omitted from this descrip- 
tion for brevity. Data records 300, 360, 380 are associated 
with cellular telephones 112, 114, 122, respectively. The 
difference between the data records of FIGS. 3A and 3B is 
that the cellular extension telephone records in FIG. 3B 
include billing information 372, 392, and service informa- 
tion 374, 376, 394, so that usage can be billed to separate 
customers, and so that each cellular extension telephone can 
have its own predefined services, rather than effectively 
inheriting the services defined for cellular telephone 112. 

Incoming Calls 

Call setup for calls attempting to reach cellular telephones 
112, 114, 122 will now be described. 

FIG. 4 shows data record 400 of a conventional index file 
maintained in MSC 100 of FIG. 1, including: cellular 
telephone line number (or MIN) field 402 and TID (or ESN) 
field 404. For cellular telephone 112, the information in 
fields 402, 404 is identical to the information in fields 206, 
202, respectively. When a call setup request for the tele- 
phone number associated with cellular telephone 112 arrives 
at MSC 100, data record 400 is used to obtain the TID, and 
then to access data record 200. MSC 100 then sends a call 
setup signal to base station 110 for delivery to cellular 
telephone 112. FIG. 5 shows data record 450 of an index file 
maintained in MMSC to practice the inventive technique, 
including the following fields: cellular telephone line num- 
ber 452, parent TID 454 and extension '11 Ds 456, 458. The 
information in fields 452, 454 is the same as the information 
in fields 306, 302, 322 (or 314), 342 (or 316), respectively. 

According to one embodiment of the inventive technique, 
notification of an incoming call is simultaneously delivered 
to all cellular telephones associated with a cellular telephone 
line. Specifically, as shown in FIG. 6 A, at step 500, a call 
setup request for the telephone number associated with 
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cellular telephones 112, 114, 122 arrives at MMSC; at step 
502, MMSC uses data record 500 to obtain the TIDs thereof, 
and then to access data records 300, 320, 340. If there are no 
extension cellular telephones, then at step 506, the incoming 
call is conventionally processed. 

If there arc extension cellular telephones, then, as shown 
in step 510 of FIG. 6B, MMSC sends a call setup signal to 
base station 110 and base station 120, for delivery to cellular 
telephones 112, 114 and cellular telephone 122, respectively. 
At step 512, a first response is received. At step 514, the call 
is set up with the first responding telephone of cellular 
telephones 112, 114, 122. At step 516, another of the cellular 
telephones tries to respond, and al step 518, it receives a 
"line in use" message, and is offered the opportunity to 
interrupt, as described in detail below. Subsequent responses 
from other cellular telephones are treated similarly. 

In a modification of this embodiment, if multiple cellular 
telephones respond to the call setup signal, all are bridged 
onto the call. 

The above described embodiment is akin to conventional 
residential wire line extension telephone lines. 

According to a different embodiment of the inventive 
technique, notification of an incoming call is sequentially 
delivered to all cellular telephones associated with a cellular 
telephone line. As shown, for example, in step 520 of FIG. 
6C, cellular telephone 112 indicated by TID field 504 is first 
selected, and at step 522 MMSC attempts to setup the 
incoming call with cellular telephone 112. As shown at steps 
524-526, if cellular telephone 112 does not respond to a call 
setup within a predetermined time, then, at steps 528-530 
and 522, MMSC "rings" cellular telephone 114 indicated by 
TID field 506, and if there is no respoase within the 
predetermined time, MMSC "rings" cellular telephone 122 
indicated by TID field 508. The MMSC may also produce a 
speech signal for delivery to the caller, such as, "Attempting 
to complete call, please stay on the line.", and if there is no 
response from cellular telephone 122 within the predeter- 
mined time, the MMSC may produce and deliver a speech 
signal to the caller such as, "The party you called did not 
respond. Please try again later." and then terminate the call 
setup. Alternatively, if any of the cellular telephones have 
call forwarding, the call is directed accordingly. As shown at 
steps 524 and 532, if any of the selected cellular telephone 
sets responds within the predetermined time, the incoming 
call is completed with the responding cellular telephone set. 

According to another embodiment of the inventive 
technique, after MMSC determines that the cellular tele- 
phone line in an incoming call is associated with multiple 
cellular telephones, MMSC produces a speech signal rep- 
resenting a menu as shown in step 540 of FIG. 6D, such as: 

"Please press 1 for Jane in product information, 2 to place 
an order, 3 for John in customer service, 4 for Ms. 
Smith and 5 to hear these choices again" 
and delivers this menu to the caller. The "spoken" identifi- 
cation information associated with the extensions is defined 
by the customer when the customer enrolls cellular tele- 
phones for the cellular extension service. For example, if the 
caller presses 1, 2 or 3, a call setup is directed to cellular 
telephone 112, 114 or 122, respectively, at steps 542-546. 

The above described embodiment is akin to conventional 
business extension telephone lines with an automated 
switchboard. 

Outgoing Calls 

If an extension cellular telephone tries to use its associ- 
ated cellular telephone line while it is unused by other 
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associated cellular telephones, then the usage attempt is 
processed in a generally conventional manner by MMSC. 

The situation of a cellular telephone trying to use a 
cellular telephone line while a call is in progress with 

5 another cellular telephone sharing its cellular telephone line 
number will now be described. This situation is referred to 
herein as a cellular extension interrupt attempt. 

FIG. 7A shows the beginning of a cellular extension 
interrupt attempt, and FIGS. 7B-7D show different conclu- 

10 sions of the cellular extension interrupt attempt. Activity at 
MMSC and the two cellular telephones, labeled "EXT1" and 
"EXT2", is depicted in FIGS. 7A-7D. 
Step 600 of FIG. 7A indicates that the first cellular 

15 telephone EXT1, such as cellular telephone 114, is using the 
cellular telephone line to conduct a call with a third party, 
such as a wire line telephone customer, and, at the same 
time, step 605 indicates that the second cellular telephone 
EXT2, such as cellular telephone 122 (or 112), is not in use. 

20 At step 610, EXT2 attempts to place a call. MMSC 
receives the line usage attempt, and, at step 615, replies to 
EXT2 that the line is in use, and inquires whether an 
interrupt is desired. Specifically, the MMSC produces and 
transmits a speech signal to EXT2 such as: 

25 "The line is in use by another extension telephone. Please 
try again later, or press 41 to interrupt at standard 
priority, or press 42 to interrupt at emergency priority." 
At step 620, EXT2 responds to the MMSC that it wishes 
to interrupt. For example, EXT2 transmits "41" to MMSC 

30 At step 625, MMSC receives the interrupt request from 
EXT2, generates an interrupt signal in accordance with the 
interrupt request and delivers the interrupt signal to EXT1 
during the call in progress between EXT1 and the third 
party. One lone sequence (or, more generally, a first prede- 

35 term in ed signal) is used for a standard priority interrupt; 
another tone sequence (or, more generally, a second prede- 
termined signal) is used for an emergency priority interrupt. 
Only EXT1 "hears" the interrupt signal; that is, the third 
party is not exposed to the interrupt signal. 

40 If the user of EXT1 wishes to deny the interrupt, the user 
simply does not respond. After a predetermined time, 
MMSC produces and transmits a speech signal to EXT2 
indicating that the interrupt was not granted, and terminates 
the call. This situation is not shown in FIG. 7 A, to avoid 

45 visual clutter. 

As shown at step 630, the user of EXT1 may decide to 
grant the interrupt, It is assumed that the user notifies the 
third party that he or she will be put on hold, and then, within 
a predetermined time after receiving the interrupt signal, the 

50 user enters an interrupt accept code, such as "22". MMSC 
receives the interrupt accept code, and, at step 635, places 
the third party on hold. Then, al step 640, MMSC connects 
EXT1 and EXT2. 

It is assumed that the users of EXT1 and EXT2 converse, 

55 and then several situations are possible. FIGS. 7B-7D each 
show different conclusions to the cellular extension interrupt 
depicted in FIG. 7A. Other possibilities will be apparent to 
one of ordinary skill in the art. 

As shown in FIG. 7B, the user of EXT2 decides that the 

60 user of EXT2 ought to have the line immediately, and so, at 
step 645, EXT1 transmits a disconnect signal to MMSC 
MMSC receives the disconnect signal from EXT1, and, at 
step 650, drops the third party. In some embodiments, 
MMSC generates a message to the held party such as, "Your 

65 call was terminated by the other party." before dropping the 
third party. At step 655, MMSC grants line usage to EXT2. 
At step 660, EXT2 places a call. Consequently, the cellular 
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extension interrupt concludes with EXT1 not in use, and 
EXT2 in use for a new call. 

As shown in FIG. 7C, the user of EXT2 decides that he 
or she will not use Ihe line, and, at step 670, EXT2 transmits 
a disconnect signal to MMSC MMSC receives the discon- 
nect signal from EXT2, and, at step 675, reconnects the third 
party and EXT1. Consequently, the cellular extension inter- 
rupt concludes as it began, that is, with EXT1 using the 
cellular telephone line to conduct a call with the third party, 
and with EXT2 not in use. 

As shown in FIG. 7D, the users of EXT1 and EXT2 
decide that they would like to have a conference call with the 
third party who is on hold. One of EXT1 and EXT2, such as 
EXT1, enters a conference signal or a "retrieve held party" 
signal, such as "26". At step 685, EXT1 transmits the signal. 
MMSC receives the transmitted signal, and at step 690, 
bridges the held third party onto the call between EX'J'l and 
EXT2. Consequently, the cellular extension interrupt con- 
cludes with the users of EXT1 and EXT2 and the third party 
having a conference call. 

Screened interrupts is a service available to cellular 20 
telephones associated with the same cellular telephone line 
number. Specifically, to configure a first cellular telephone 
for screened call waiting, the customer indicates which of 
the other cellular telephone sharing its cellular telephone 
line number are not permitted to request an interrupt from 25 
the first cellular telephone. The customer indicates whether 
the interrupt screening is to be in effect for the duration of 
the next call, or until the customer "unscreens" the inter- 
rupts. 

30 



15 



Intercom Calls 

The situation of a cellular telephone trying to set up a call 
with another cellular telephone sharing the same cellular 
telephone line will now be described. 

Let it be assumed that the user of cellular telephone 114 
wishes to call cellular telephone 112 and that users of 
cellular telephones sharing the same cellular telephone line 
have previously agreed on intercom extension numbers for 
each of the cellular telephones. MMSC contains a table of 
the intercom extension numbers, as generally shown in FIG. 
8. 

The caller enters a predefined code followed by the 
intercom extension number of cellular telephone 112 and 
transmits this sequence to MMSC. MMSC receives the 
sequence, uses the table depicted in FIG. 8 to obtain the 45 
corresponding TID for cellular telephone 112, and tries to set 
up a call to cellular telephone 112. 

Alternatively, the user of cellular telephone 114 enters a 
different predefined code to get a menu and transmits this 



If a cellular telephone sharing the cellular telephone line 
number but not participating in the call wishes to use the 
line, it can initiate a cellular extension interrupt attempt, as 
described above with respect to FIGS. 7A-7D. 
5 Although illustrative embodiments of the present 
invention, and various modifications thereof, have been 
described in detail herein with reference to the accompany- 
ing drawings, it is to be understood that the invention is not 
limited to these precise embodiments and the described 
10 modifications, and that various changes and further modi- 
fications may be effected therein by one skilled in the art 
without departing from the scope or spirit of the invention as 
defined in the appended claims. 
The invention claimed is: 

1. A method for configuring cellular telephones to share a 
cellular telephone line number, the method comprising the 
steps of: 

defining one of the cellular telephones as a parent and the 
other cellular telephones as extensions, each of the 
cellular telephones being associated with a separate 
data record; 

including identification information for the extension cel- 
lular telephones in the data record associated with the 
parent cellular telephone, the data record associated 
with the parent cellular telephone being located in a 
central facility; and 
including identification information for the parent cellular 
telephone in the data records associated with the exten- 
sion cellular telephones, the extension cellular tele- 
phones being devoid of associations with other cellular 
telephone line numbers. 

2. A cellular communication system having a parent 
cellular telephone and at least one extension cellular tele- 
phone which share a cellular telephone line number, the 
system comprising: 

a memory for storing identification information for the 
extension cellular telephones in a data record associ- 
ated with the parent cellular telephone, the data record 
associated with the parent cellular telephone being 
located in a central facility; and 
a memory for storing identification information for the 
parent cellular telephone in data records associated 
with the extension cellular telephones, each of the 
cellular telephones being associated with a separate 
data record, the extension cellular telephones being 
devoid of associations with other cellular telephone line 
numbers. 

3. A method for configuring cellular telephones to share a 



35 



40 



55 



code to MMSC MMSC receives the code, and produces and 50 cellular telephone line number, the method comprising the 

steps of: 

defining one of the cellular telephones as a parent and the 
other cellular telephones as extensions, each of the 
cellular telephones being associated with a separate 
data record; 

storing a data record for one of the parent or the exten- 
sions in a centralized control facility, wherein said data 
record associated with the parent includes identification 
information for the extensions, and said data records 
associated with the extensions include identification 
information for the parent; and 
storing a record associating the shared cellular telephone 
line number with the parent and the extensions, the 
extensions being devoid of associations with other 
cellular telephone line numbers. 
4. A cellular communication system having a parent 
cellular telephone and at least one extension cellular tclc- 



transmits a speech signal to cellular telephone 114 which 
recites the intercom extension numbers and identifying 
information, such as; 

"Press 1 for Jane's line, 2 for John's line, 3 for the 
children's line, 4 to hear these choices again". 
The user of cellular telephone 114 enters a selection and 
traasmits it to the MMSC. 

MMSC receives the selection, translates the intercom 
extension number to a TID, and as described above, tries to 
set up a call to the cellular telephone corresponding to the 60 
selection. 

Additional cellular telephones sharing the cellular tele- 
phone line number can be bridged onto the call in similar 
fashion. 

If one of the cellular telephones participating in the call is 65 
configured for conference, then third parties, such as wire 
line telephones, can be bridged onto the call. 
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phone which share a cellular telephone tine number, the 

system comprising: 

a memory for storing a data record for one of the parent 
or extension cellular telephones, the memory being 
located in a central facility, each of the cellular tele- 5 
phones being associated with a separate data record, 
wherein said data record associated with the parent 
cellular telephone includes identification information 
for the extension cellular telephones, and said data 
records associated with the extension cellular tele- 10 
phones include identification information for the parent 
cellular telephone; and 
a memory for storing a record associating the shared 
cellular telephone line number with the parent and 
extension cellular telephones, the extension cellular 15 
telephones being devoid of associations with other 
cellular telephone line numbers. 

5. A method for setting up a call from a caller to a cellular 
telephone line number having a plurality of associated 
cellular telephones, the method comprising the steps of: 

delivering an audible menu signal to the caller; 

receiving a response signal from the caller; 

translating the response signal to a selected one of the 
cellular telephones associated with the cellular tele- 25 
phone line number, each of the cellular telephones 
having a unique electronic serial number and being 
associated with a separate data record, each of the 
associated cellular telephones being devoid of associa- 
tions with other cellular telephone line numbers; and 

delivering a call setup signal to the selected cellular 
telephone. 

6. A method for a first cellular telephone to interrupt a call 
in progress of a second cellular telephone, the call in 
progress of the second cellular telephone being with a third 
party, the method comprising the steps of: 

receiving, at a central facility, an interrupt request signal 
from the first cellular telephone, the first and second 
cellular telephones sharing a cellular telephone line 
number, each of the cellular telephones having a unique 
electronic serial number and being associated with a 
separate data record, 

producing, at the central facility, an interrupt notice 
signal, 

transmitting the interrupt notice signal from the central 

facility to the second cellular telephone, and 
placing the third party on hold. 

7. A method for a first cellular telephone to place a call to 

a second cellular telephone, the method comprising the steps 50 
of: 

receiving, at a central facility, an intercom extension 
number associated with the first cellular telephone from 
the second cellular telephone, the first and second 
cellular telephones sharing a cellular telephone line 55 
number, each of the cellular telephones having a unique 
electronic serial number and being associated with a 
separate data record, and each of the cellular telephones 
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devoid of associations with other cellular telephone line 
numbers, and delivering a call setup request to the first 
cellular telephone. 

8. A communication system for a first cellular telephone 
to place a call to a second cellular telephone, the system 
comprising: 

an interface, at a central facility, for receiving an intercom 
extension number associated with the first cellular 
telephone from the second cellular telephone, the first 
and second cellular telephones sharing a cellular tele- 
phone line number, each of the cellular telephones 
having a unique electronic serial number and being 
associated with a separate data record, and each of the 
cellular telephones devoid of associations with other 
cellular telephone line numbers, and 

communication facilities for delivering a call setup 
request to the first cellular telephone. 

9. A method for configuring a plurality of cellular tele- 
phones to share a cellular telephone number, the method 
comprising the steps of: 

including the cellular telephone number in a first data 
record associated with a selected one of the cellular 
telephones, each of the cellular telephones being asso- 
ciated with a separate data record, the first data record 
being located in a central facility; and 

including information identifying the selected one of the 
cellular telephones in the data records associated with 
the other of the cellular telephones, the other of the 
cellular telephones being devoid of associations with 
other cellular telephone line numbers. 

10. A cellular communication system having a plurality of 
cellular telephones sharing a cellular telephone number, the 
system comprising: 

a memory located at a central facility for storing the 
cellular telephone number in a first data record asso- 
ciated with a selected one of the cellular telephones, 
and 

a memory located at the central facility for storing infor- 
mation identifying (he selected one of the cellular 
telephones in data records associated with the other of 
the cellular telephones, each of the other of the cellular 
telephones being associated with a separate data record, 
the other of the cellular telephones being devoid of 
associations with other cellular telephone line numbers. 

11. The method for configuring cellular telephones of 
claim 1 wherein 

the parent cellular telephone is defined by the presence of 
the cellular telephone line number in the associated 
data record. 

12. The method for configuring cellular telephones of 
claim 1 wherein 

each extension cellular telephone is defined by the pres- 
ence of an extension telephone field and the cellular 
telephone line Dumber of the parent cellular telephone 
in the associated data record. 
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